Details are given of a method for the separation of the eggs of the nematode Nematodirus battus from sheep faeces. Faecal pellets obtained from worm-free lambs experimentally infected with N. battus were homogenized and passed through a graded series of metal sieves. The material retained in a 53 fim aperture sieve was transferred to a cylindrical column and the eggs were cleaned and separated from other suspended material by controlled differential flotation using tap water. A model experiment indicated that, within limits, the principle held for any size of tower. The density distribution for eggs at the morula stage of development was determined. Suggested flow rates for a specified tower are given.
INTRODUCTION
Salt and sugar flotation methods for the extraction of helminth eggs from large volumes of faeces are often time consuming, laborious and dirty when done on a large scale. This paper describes a continual flotation method for the separation of N. battus eggs that requires little supervision.
MATERIALS AND METHODS
Clun Forest lambs, 6-10 weeks old, raised under worm-free conditions, were given an oral infection of approximately 10000 infective larvae of N. battus. Their faeces were collected when the infection had reached patency after about 13 days. The faecal pellets (approximately 1 kg) were mixed with 5 times their weight of water and the mixture was churned to produce an homogenous slurry. This was washed through a graded series of sieves (aperture size 300-, 150, 105 and 53 fim).
Estimates of eggs present in the residue from each sieve were made using the counting technique of Gordon & Whitlock (1939) and the residues of the first 3 sieves were discarded when most of the eggs had been washed out.
The contents of the 53 /un sieve, consisting of nematode eggs and fine floccular vegetable particles, were resuspended in water in a Buchner flask. Pressure inside the flask was reduced using a water-powered vacuum pump to remove air bubbles adhering to the material. The contents were transferred to a separating tower 264 W. J. COADWELL, JEAN MARTIN AND P. F. V. WARD that consisted of a vertical cylindrical tube (1 m x 21 cm diameter), sealed at the lower end, with a water inlet in the side near the base. A suitable tower can be made from a piece of PVC sewer tube stuck to a base of 6 mm PVC sheet with a suitable adhesive. The tower "was filled with water and the particles allowed to settle. The contents were then stirred using a reversible magnetic stirrer (Revostir, Rodwell Scientific Instruments Ltd, Brentwood, U.K.). This suspended the particles without producing a vortex at the surface of the water. A pump was used to pass tap water through the tower at a constant rate that could be changed when necessary. Initially, the tower was calibrated by increasing the flow rate each day and recording the number of eggs collected at the outflow in a 53 fim. sieve for each flow rate. When the characteristics of the tower had been established it was set up as described above, with new material and the water flow set at a rate that removed debris but not eggs, and the system was left running for 24 h. The overflow was passed through the 53 fim sieve as a precaution against egg loss. The flow was then increased to a rate that removed the majority of eggs and the system was left running for a further 24 h. The eggs were collected in the 53 /*m sieve together with a small amount of debris of similar flotation characteristics. The eggs were then cultured as described by Mapes & Coop (1970) .
Experiments on the general characteristics of the method were carried out by eluting Sephadex G-25 fine gel from towers of 3 different sizes (1 m x 21 cm diam., 50 cm x 6-2 cm diam. and 25 cm x 2-8 cm diam.). A volume of a suspension of the gel in water (100 g/1) equivalent to approximately 1 % of the tower volume was added to each tower. The tower was filled with water, the contents were allowed to settle, the stirrer was started and water was passed through the tower at a constant flow. The flow rate was increased in steps and at each rate the system was allowed to equilibrate for 24 h. Samples of gel particles, collected in a 10 /on nylon mesh sieve (Henry Simon Ltd, Cheadle Heath, Stockport, U.K.) at the end of each period, were measured using a microscope fitted with an eye-piece graticule. The mean diameter of a sample of 20 randomly selected spheres was recorded.
An experiment was designed to measure the density distribution of N. battus eggs as follows. Clean eggs were obtained by a method dependent entirely on salt flotation (Wassail & Denham, 1969) . The eggs were pipetted into a glass column (30 cm x 2 cm diameter) and water was pumped through the column in an upward direction at 0-5 ml/min using a Milton Roy minipump (Laboratory Data Control, Riviera Beach, Florida, USA). The salinity of the water pumped up the column was increased linearly and the outflow collected in 15 ml fractions. Fractions were examined for the number of eggs present and the refractive index of the saline was measured using an Abbe refractometer. From these measurements values for sodium chloride concentration and the density of the saline could be calculated. Fig. 1 shows the cumulative increase in the number of eggs recovered with increasing flow rate for the 21 cm tower, expressed as a percentage. The flow rate was increased in steps every 24 h. At flow rates below 200 ml/min few eggs were lost and above 600 ml/min few extra eggs were eluted. Thus, for the 21 cm tower these are the 2 flow rates of water that gave the maximum number of eggs that can be recovered. Recovery of eggs using this method was very good and values between 80 and 90 % were normally obtained. An experiment was designed to test the underlying principle governing the operation of such an elution system. Ideally, a particular water flow/unit area through the system should elute all particles of a certain size provided they are of the same density. Fig. 2 shows the results of eluting Sephadex G-25 beads from 3 towers of differing diameters, all the values falling close to a straight line (linear regression Y = a + bx, a = 4-03, b = 0-52, R = 0-96). Variations from linearity might be ascribed to relative differences in stirrer speed and stirrer bar size. When suspensions of Sephadex (100 g/1) in excess of about 1 % of the tower volume were used, the separation of the particles was much less distinct, suggesting that overloading affects efficiency. 
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shown a wide density variation, may have given a misleading result. Over 70 % of the eggs were recovered from fractions 12-16, the density of which ranged from 1-096 to 1-103. They thus display little variation. The majority of the eggs examined were in the morula stage, and it is possible that eggs at a different stage could have a different density.
Water flotation towers of the type described in this paper produce eggs contaminated with material of similar flotation characteristics. If it is required to obtain a sample absolutely free from any contamination, immersion of the product of the tower in a beaker of saturated NaCl solution will result in the eggs rising to the surface, from which they may be skimmed completely free from other material.
The results in this paper were obtained with N. battus eggs. Similar results were obtained with those from N. spathiger, and the apparatus could be calibrated to separate eggs from other nematodes.
